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ABSTRACT 
 
 
 
 
An understanding of the crystallization process kinetics is important for the 
selection of processing parameters and product properties control. In this study, the 
isothermal crystallization of polypropylene/polystyrene/styrene-ethylene-butadiene-
styrene (PP/PS/SEBS) blends were evaluated using differential scanning calorimetry 
(DSC). The blends were prepared by using Brabendar twin screw extruder and 
samples were then injection molded. 10-15 mg samples were quenched from the melt 
stage to a range of crystallization temperatures (𝑇𝑐) between 134-138 ℃. That 
samples were held at these selected temperatures until the calorimeter response 
returned to the baseline. Isothermal crystallization data were then analyzed using 
Avrami kinetics model and Hoffman-Weeks theory. The increase of amorphous PS 
and SEBS content in system blends led to the decreases in the crystallization rate. 
The region covered for Avrami exponent, 𝑛, was between 1.97 to 3.2 (±0.1), 
indicating that heterogeneous nucleation of spherulites occurred and the growth of 
spherulites was between two-dimensional and three-dimensional for primary 
crystallization process of the blends. Equilibrium melting temperature (𝑇𝑚°) 
obtained through Hoffman-Weeks theory was found to decrease with increasing PS 
and SEBS contents. The presence of amorphous polymer could disrupt the packing 
of the crystalline component in the blend, resulting in defective, lower melting point 
crystallites. The mechanical properties determined from tensile, flexural and impact 
test revealed that loading of SEBS gave a synergistic effect on flexural properties, 
and higher loading of SEBS produced superior impact properties. The best stiffness–
toughness balance was obtained from the blend of PP/PS 90/10 at 5 phr SEBS 
loading which also gave fastest crystallization. Morphology studies by scanning 
electron microscope (SEM) showed finer dispersion of PS with the presence of SEBS 
into PP/PS blends. SEBS confirmed the improvement of blend compatibility. 
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ABSTRAK 
 
 
 
 
Pemahaman tentang kinetik proses penghabluran adalah penting bagi memilih 
parameter pemprosesan dan kawalan sifat produk. Kajian ini membincangkan 
penghabluran isoterma adunan polipropilena/polistirena/stirena-etilina-butadiena-
stirena (PP/PS/SEBS) yang dinilai menggunakan kaedah pengimbasan kalorimeter 
kebezaan (DSC). Adunan disediakan menggunakan mesin penyemperit skru 
berkembar berjenama Brabendar diikuti penghasilan sampel secara acuan suntikan. 
10-15 mg sampel telah disejukkan secara cepat dari tahap leburan kepada julat suhu 
penghabluran  𝑇𝑐   antara 134-138 ℃. Suhu dipilih dibiarkan sehingga kalorimeter 
kembali ke garis dasar. Data yang diperoleh dari kajian penghabluran isoterma 
dianalisa menggunakan model kinetik Avrami dan teori Hoffman-Weeks. Peningkatan 
kandungan amorfus PS dan SEBS ke dalam sistem adunan mengakibatkan penurunan 
kadar penghabluran. Eksponen Avrami, n, di antara 1.97 to 3.2 (±0.1) menandakan 
berlakunya penukleusan heterogenus sferulit berlaku dan pertumbuhan sferulit adalah 
di antara dua dimensi dan tiga dimensi untuk proses penghabluran utama adunan. 
Keseimbangan suhu lebur  𝑇𝑚°  yang diperoleh daripada teori Hoffman-Weeks 
didapati mengurang dengan peningkatan PS dan kandungan SEBS. Kehadiran 
polimer amorfus boleh mengganggu dan merencatkan padatan kristal dalam 
campuran dan suhu lebur yang lebih rendah diperoleh. Keputusan sifat mekanikal 
daripada ujian regangan, lenturan dan hentaman menunjukkan penambahan SEBS 
pada skala kecil mengakibatkan kesan sinergi pada sifat lenturan manakala 
penambahan pada skala besar memberi kesan sifat unggul pada kekuatan hentaman. 
Keseimbangan kekakuan-kekuatan yang terbaik diperoleh daripada adunan PP/PS 
90/10 pada kandungan 5 phr SEBS yang juga memberi masa penghabluran terpantas 
berbanding adunan lain. Kajian morfologi dari SEM menunjukkan kehadiran SEBS 
menjadikan fasa penyebaran PS baik dan sekata. SEBS terbukti meningkatkan 
keserasian dalam adunan. 
